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MEMCRANDUM FOR : Deputy Director (Research)
SUBJECT ¢ Recommendation for OXCART Canmera

Procurement

1. This memorandum contains recommendations for a
proval by Deputy Director (Researeh) in paragraph 4. r

2. The attached Situation Report of OXCART cameras
reflects the curreant status of project camera developaents.

3. It is essential that a suificient inven
ussble cameras be maintained to meet opor:tionalt::zn::*
:z:::rvn:;:ernt:in:gg euo:fh flexibility to convert to
. roeliable or gher resolutio
they become available. o systems if

4. Recommendations:

®. Action he iaitiated to procure glass blanks
and other long lead time items for the tgfth and
sixth Porkin Elmer cameras.

b, Production of the fourth Perkin Elmner camers
be authorized, since the glass elements for this
camera are already on order.

¢. Pacing items for the Type IV Hycon HR 333
camera be procursd for three cameras inm order that
lead times may be reduced in the event that it is

igggﬁ expedioent to erder throg camoras in September
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8. Cost Estimate: e
a. Perkin mm'ims and long lead time items:
_FY 63 _rY 64 _ Total

Complete Perkin

st
iong Lead ltens

Glass Blanks for

Perkin Elmey

Cameras #5 and
#e

belivery: The fouwth Perkin Elmer camera can be
- dslivered in 10-12 monthws.
he fifth camera: 12-18 months.
The sixth camera: 13-16 months.

b. Estimate of long lead $ime pacing items for
the Type IV Hycon Camers systesi:

3 lens mm
Total

The first lenses sad mirrors can be delivered within
nine months, the balance at & one per month rate.

Recommendstions z_-n paragraph 4 approved:

Signé’d.Herberb Sooville, Jr.
HERBERT SCOVILLE, JRZ MAY 1962
Btp\(xty Diroe';or
Reseéarch s
Att: Situation Report [ 2567-63) 25X1A
Project Status Chart
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MEMORANDUM FOR THE RECORD

SUBJECT : Situation Report — OXCART Cameras

1. The Perkin Xlmer so-called Type I camera wase
initially ordered inm a quantity of six; one flyable proto-
type and five production models. DPuring the course of
development of the prototype the efferts of the contractor
to get the ultimate resolution from the system led to a
degree of complexity that sppeared undesirable. Accord-
ingly, a second comtract was let to Eastman Kodak for a
flying prototype camera, usimg the philosophy of simple
mechanical design, and accommodating the camera to the
environment rather than chasging the envirommeat to suit
the camera, as Perkin Elmer Bad done. At the same time a
modification of the "B" camera was supported as & backup
system to insure that one of the three types would be
available for use in the OXCART vehicle. All three systems
have met their design goals insofar as it has been possible
to test them without having a vehiecle that would provide
the "high, hot and fast" enviromwent for which they were
desigred. At present there are three Perkin Elmer cameras,
three Eastman camseras, and one " camera modi-
fied im various stages of delivery and flight test (see Tab 1).
In February 1963, a contract was let to Rycon Mamufacturing
Company for three cameras of a design similar to the "B"
cameras that are being used successfully in the IDEALIST
progran. This camera is of a provea design and promises a
ground resolution equal to that of the Perkin Elmer system.

2. Following is a brief analysis of each systen:

a. Perkin Elmer Type 1 Camera

(1) This camera employs an focal length
B catadioptic lens with a four sided scanning
mirror to sweep the image on to the filn. [N

25X1D of thin base 80-132 tilm is used to cover an area

25X1D

of B zquare niles. This system has been

f1ight tested twice in & C-123 and 19 times in the
OXCART with no malfunctions that precluded success-
ful photography. Measurements of ground, resolving

R
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25X1D
25X1D power targets have becen made at -lines ner
millimeter, which, at =h —a.].".,lLUdC that
25X1D they were using, is tewuer shan [llkeround resolu-
troa.  ‘The ave
wenss is about
ILLEGIB ground resolus
be gualified i
25X1D
(a) The
25X1D increase in ground reso. e
25X1D due to being closer to .1z target

than oporatlona* aititude.

(b) The vehicle .ate was less than
half of design .ate which would add rosolvi-
tion degradationg of unknown nagnitude du.
to thermal gradients across the photo-
graphic windows and possible boeundary iayer
turbulance.

(¢) The he .ium environment in the
camera bay was nrot in for thesc tests uor
was the hard vacuum window in. This might
tend to degrade che resolution siightly.

25X1D (@) Seeing conditions at [ EGEGzN
~1titudec are generally poorer than they
are at higher altitudes.

(2) The Type I camera employs an optical
system thzt delivers the same resolution across
25X1D the full format that it does at the optical axis,
a distinct advantage since much o the photo-
graphy of interest may be || l»iles slant
25X1D range from the vehicle and llMdc rees off uxis
of the iens,.

{3) Some concern has been felt about the
ficis maintenance, reliability and general mechar -
ice complexity of this system for operational us.

Lo -z flight tests to date have revealed no
Coa. o alarm. At the same time, a choice be-
TWS +o systems of equal igzlelgence gathering

=% would invariably . .vor the simpler system.
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b. Eastman Type II Camcera

£1) This comora ennlosy:s :.--rofr;r"'

Jri vesnd Gl low contiaiti
ground

¥ rolls of T0-132 il

. yange of MM hautical

L a6y

nes

J Lengta, gy
R RERS a coverage lateral’lv of MM witical miles

from altitude.
consists of iwo separat:
convergent and redundani CvIorinLBIOy

coverzse, an advantage is ga n examining arceis
that may bve partially obscured wilh <loud cover.

ITOTEMA T caneras mMving

3 5 o stereo

S

- PR
wLied 2

{2+ Mechanical simplicity =nd o intenance
free design is a characteristic oi vic system;
however, it will not provide as good zround reso-
lution as the Perkin Elmer system. . is shortcoming
is partially overcome by a siightly lcager focal
length (larger scale) and in some respects bLetter
stereo coverage. Here, again, it is difficulit to
assess the ultimate capability of the sys.cem, sine?
the environment in which it will be used operatic.a-
ally is not yeti available for a dynamic test.

C. _Type III Camera

(1) This is a "B" camera that has been modi-
*ied to operate in the OXCART environment. Flight
tests show that the modiiications were successful
and that satisfactory performance can be expected
in the OXCART, however, it was never iatended that
an improved ground resciution might be achieved.

d. Hycon Type IV Camera

(1) This camera, in design and concept, fol-
lows the pattern of the "B" cam~r> uased ..o IDEALIST.

It takes advantage of recent de ¢ . €ilm
transport, optical techaclogy anc v sontrol.,
A ns is . oyed Te o sover
an ormat a ground . ...ticm < . Ddetter
than A seven »osition mode colzting < 3
richt obliques, a vertical, and - _ 7T obl. .3
srovi e | havtical o les of 1ins o covereso Lnad
cvtel ridth of -nau‘;i.,,:;,?_ pilos SIS A8

RDP67B00511R000100170002-1 R
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been let to Hycon for +three of these cameras, the

first to be delivered foxr flight test in September
1963. Although this is a2 new and untried system,

the r.jor components have been built and tested on
prov. ous programs. Further, the basic concept is

the e as the "B'" camera that the contractor has
had maay years oi experience with.

(2) The contractcr®s knowledge of and ex-
perience with the envircumental problems of high
speced aircraft is limivcd to a series of aerial
photceraphic flight tesis conducted in the X-15.
These tests are considered atypical, since ihe X-15
could not maintain a spced and altitude comparable
to the OXCART for a long enough time for thermal
and aerodynamic stability. fne camera used in tie
X-15 tests was not 2 high resolution nor long focal
length system and the temperatures inside the bay
were varying considerably.

3. =a. Ir summary then, the Type I camer:s has so far
delilivered the best resolution in flight test and nas
shown a reliability during 19 fiight tests Lioyond what
one would have expected firom a design of ! i3 com-
picuity.

b. The Type II camera has demonstrated its re-
liability, but has had a lower ground resolution than
the Type I.

- ¢. The Type III camera is considered cnly as a
back-up system.

d. Type IV appears to have a great potential for
a high resolution system, but to date has not been
demonstrated and will not be until September 1963.

e. Earliest nigh and hot test flights with camera
packages will probrily be July 1963. Allowing a month
for test and evaluntion of the Type I and Type II
¢ 2ras, a decisicn might be made in August regarding

H _sional camera wrocurements. Our OXCART camera
as. ots at that time will be ihree Type I cameras and
threce Type II cameras provi.ing no additional pro-

cu.oements or attritiocsns occuyr in the interim. A minimun
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| oduction
of ten months lead time i vequired for the pr
of additiomal cameras of sither type. The initial lead
' ¢ime items are lenses, mirrors, And windows that are
ordered from gverseas sources and require four to five
months for the delivery of the eptical blanks oﬁ pr;-—
scribed glass from which the slements are ground an
mli’hﬂd. R :

25X1A

bevelopment Division
(Bpocial Activities)

p—
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WARNING

This document contcins information offecting the national security of the United Stotes within the mean-
ing of the espionage lows U. S, Code Title 18, Sections 793 and 794. The law prohibits its trensmis-
sion or the revelation of its contents in ony manner to an unouthorized person, as well as its use in cny
manner prejudicial to the sofety or interest of the United States or for the benefit of ony foreign govern-

ment tc the detriment of the United States. [t is to be seen only by U. S. personnel especioclly indoc-
trinoted ond outhorized to receive information in the designated control channels. lIts security must be
meinteined in cccordonce with regulotions pertoining to the designoted controls.

This document contains information referring to Projects:

OXCART
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